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(54) Hair dyeing compositions containing 2-chloro- and 2,6-dichloro-4-aminophenol & 
phenylpyrazolones 

(57) The invention provides compositions and methods for the oxidative coloring of human hair. The compositions 
of the invention contain as a primary intermediate at least one aminophenol of the formulas: 
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or a cosmetically acceptable salt thereof, and at least one pyrazolone coupler of the formulas: 
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or a cosmetically acceptable salt thereof. The compositions may also contain one or more other primary intermediates 
and conventional coupling compounds, in addition to an oxidizing agent and other components typically used in oxi- 
dative hair dye preparations. 
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Description 

FIELD OF THE INVENTION 

s [0001] The invention relates generally to methods and compositions for preparing stable oxidative hair dyes that 
result in long-lasting and true colors. The present invention more particularly relates to oxidative hair dye compositions 
and methods comprising particular aminophenols and phenylpyrazolones in addition to other conventionally-used ad- 
ditives and components. 

w BACKGROUND OF THE INVENTION 

[0002] Oxidative hair dye colorants are essential elements in hair dyeing preparatbns for the permanent dyeing of 
human hair. The hair dyeing process is achieved, in general, by the reaction of certain developing compounds with 
certain coupling compounds in the presence of a suitable oxidizing agent or compound, such as hydrogen peroxide. 

is [0003] When oxidation dye precursors such as those comprising primary intermediates and couplers are used in the 
dyeing of human hair, the procedure may involve the use of a two part system. In general, one part can be a formulation 
which contains a variety of ingredients, including oxidation dye precursors (i.e., primary intermediates and coupling 
agents). The other part is a developer formulation containing a suitable oxidizing agent, e.g., hydrogen peroxide. Im- 
mediately prior to application to the hair, the two parts are mixed to form a thickened liquid solution, for example, a 

20 lotion or a gel. As a consequence of the oxidizing properties of the oxidizing agent, some of the natural melanin pigment 
of the hair may be bleached. The dye precursors in the thickened solution (e.g., lotion or gel) penetrate into the hair 
and the primary intermediates are oxidized and react with coupling agents to produce the desired color. Such systems 
generally contain a proportion of organic solvents and surfactants and contain relatively high levels of dye precursors 
to produce the desired color. 

25 [0004] In order for procedures using permanent oxidative dyes to work properly, a number of parameters and con- 
ditions are important to consider in the use of the permanent oxidative dye intermediates in admixture with couplers 
in hair color preparations for human hair. Among these are the final color and color intensity that are produced after 
application to the subject's hair; the wash fastness and the light fastness of the resulting dye; the resistance of the dye 
to perspiration; the resistance of the dye to various hair treatments, such as permanent wave, straightening, sham- 

30 pooing, conditioning and rubbing. In addition, the dye must have virtually no allergenicity or dermal or systemic toxicity 
[0005] p-Phenylenediamine (PPD) plays a very important role in oxidative hair coloring because a majority of shades 
are obtained with dyes based on this compound. The hair coloring industry is searching for a p-phenylenediamine 
alternative which possesses a better allergenic profile than p-phenylenediamine. 

[0006] German Patent 377,288 (1923) discloses that coupling 4-amino-2,6-dichlorophenol with 2,4-diaminoanisole 
35 dyed hair blue black. German Patent 3, 145, 141 discloses oxidative dyeing compositions containing 4-amino-2,6-dichlo- 
rophenol, as the developer, and at least one of 1-naphthol, 1 ,5-dihydroxynaphthalene, m-aminophenol and N,N-bis 
(2-hydroxyethyl)-m-phenylenediamine, as the coupler. These compositions provide deep blue to black blue colorations 
which do not change when subjected to permanent waving treatments using thioglycolate or sulfite. 
[0007] 4-Amino-2-chlorophenol has been frequently mentioned as a part of extensive list of 4-aminophenol deriva- 
40 tives as a primary intermediate in patents on hair coloring . However, the usefulness of this compound has not been 
demonstrated in the prior art. Prior art references which mention 4-amino-2-chlorophenol include: 

U.S. Patent No. 5,540,738 which relates to single-stage oxidative hair coloring compositions containing iodide, 
oxidant and oxidative dye; 

4$ EP 605,320 A1 which discloses oxidative hair dye compositions containing paraphenylenediamines, metaphe- 

nylenediamines : and benzimidazole derivatives; 

EP 465,340 A1 which teaches acidic oxidative hair dye containing 4-hydroxyindole; 
EP 465,339 A1 which relates to acidic oxidative hair dye containing 4-hydroxyindole; 

EP 459,900 A1 which discloses hair dye preparations containing 2,4-diamino-1 ,3-dimethoxybenzene as a coupling 
so agent in acidic medium; 

EP 446,132 A1 which teaches a process for dyeing keratinous fibers with 6- or 7-monohydroxyindoles at acidic 
pH; and 

EP 410,471 A2 which relates to aminophenols, nitrophenol intermediates and their preparation, and hair-dyeing 
compositions containing as couplers. 
55 1 -Phenyl-2-pyrazolin-5-one has also been mentioned in prior art patents. 

[0008] GB 2,168,727 A describes a dyeing composition for keratinous fibers, and especially for human hair. The 
composition contains at least one oxidation dye precursor and at least one water-soluble bio-heteropolysaccharide 
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[001 9] It has been surprisingly found that 4-amino-2,6-dichlorophenol (1 ) couples well with 3-methyl-1 -phenyl-2-pyra- 
zolin-5-one (3) to color hair red (Table 1 , A compositions). This red color is very unique. Thus, the compounds of the 
invention considerably increase the possibilities for formulating varying shades without relying on p-phenylenediamine. 
3-Amino-1-phenyl-2-pyrazolin-5one (4), and 3-acetamino-1-phenyl-5-acetoxy-1H-pyrazole (5) color hair orange-red 
s and red violet respectively (see Table 1 , B composition infra). 

[0020] 4-Amino-2-chlorophenol (2) couples with 3-amino-1 -phenyl-2-pyrazolin-5-one (4), 3-methyl-1 -phenyl-2-pyra- 
zolin-5-one (3) and 3-acetamino-1-phenyl-5-acetoxy-1H-pyrazole (5) to produce orange, orange-red and red respec- 
tively (see Table 1, C composition infra). 

[0021] The hair color obtained from 4-amino-2,6-dichlorophenol (1) and 3-methyl-1 -phenyl-2-pyrazolin-5-one (3) is 
io very similar to that of hair dyed with p-phenylenediamine and 5-amino-2-methylphenol. This finding allows one to 
formulate dark red and burgundy shades without relying on p-phenylenediamine. For example, a combination of 4-ami- 
nophenol, 4-amino-2,6-dichlorophenol, 5-amino-2-methylphenol and 3-methyl-1-phenyl-2-pyrazolin-5-one colors hair 
red plum (see Table 2, D composition infra). 

[0022] The usefulness of the present invention is demonstrated by formulating a neutral dark blond shade with con- 

15 ventional primary intermediate and couplers (see Table 2, E composition infra). 

[0023] In addition to at least one of the dye molecules encompassed by the present invention, the hair dyeing com- 
positions described herein may also contain at least one other known and usual dye ingredient (i.e., used as primary 
dye intermediates and/or couplers), as well as conventional direct-dyes in admixture, should these substances be 
necessary or desired for the development and production of certain color nuances and tints. 

20 [0024] I llustrative component dye ingredients that are conventionally admixed and employed as constituents of cus- 
tomary hair dye formulations and that can be considered suitable for use in the compositions of the present invention 
are set forth hereinbelow. 

[0025] Included among the possible dye components that may be considered for use as primary intermediates and/ 
or couplers in the dye compositions of the present invention are the following: p-phenylenediamine derivatives such 

2S as: p-toluenediamine; p-phenylenediamine; 2-chloro-p-phenylenediamine; N-phenyl-p-phenylenediamine; N-2-meth- 
oxyethyl-p-phenylenediamine; N,N-bis-hydroxyethyl-p-phenylenediamine; 2-hydroxymethyl-p-phenylenediamine; 
2-hydroxyethyl-p-phenylenediamine; 4,4 , -diaminodiphenylamine; 2,6-dimethyl-p-phenylenediamine; 2-isopropyl-p- 
phenylenediamine; N-(2-hydroxypropyl)-p-phenylenediamine; 2-propyl-p-0henylenediamine; 1 ,3-N,N-bis(2-hydroxye- 
thyl)-N,N-bis(4-aminophenyl)-2-propanol; and 2-methyl-4-dimethylaminoaniline, or combinations thereof. 

30 [0026] Preferred p-phenylenediamine derivatives include: p-toluenediamine; p-phenylenediamine; N-2-methoxye- 
thyl-p-phenylenediamine; N, N-bis-hydroxyethyl-p-phenylenediamine; and 2-hydroxyethyl-p-phenylenediamine. 
[0027] p-Aminophenol derivatives include: p-aminophenol; p-methylaminophenol; 3-methyl-p-aminophenol; 2-hy- 
droxymethyl-p-aminophenol; 2-methyl-p-aminophenol; 2-(2 , -hydroxyethylaminomethyl)-p-aminophenol; 2-meth- 
oxymethyl-p-aminophenol; and 5-aminosalicylic acid, or combinations thereof. 

35 [0028] Preferred p-aminophenol derivatives include: p-aminophenol; p-methylaminophenol; 3-methyl-p-aminophe- 
nol; 2-methyl-p-aminophenol; 2-(2'-hydroxyethylaminomethyl)-p-aminophenol; 2-methoxymethyl-p-aminophenol; and 
5-aminosalicylic acid. 

[0029] Ortho developers include: catechol; pyrogallol; o-aminophenol; 2,4-diaminophenol; 2,4,5-trihydroxytoluene; 
1,2,4-trihydroxybenzene; 2-ethylamino-p-cresol; 2,3-dihydroxynaphthalene; 5-methyl-o-amihophenol, 6-methyl-o- 
40 aminophenol; and 2-amino-5-acetaminophenol, or combinations thereof. 

[0030] Preferred ortho developers include: o-aminophenol; 2 ; 4-diaminophenol; 2,4,5-trihydroxytoluene; 1,2,4-trihy- 
droxybenzene; 2-ethylamino-p-cresol; 5-methyl-o-aminophenol; 6-methylo-aminophenol; and 2-amino-5-acetami- 
nophenol. 

[0031] Phenols and resorcinol derivatives include: 2-methyl-1 -naphthol; 1 -acetoxy-2-methylnaphthalene; 1,7-dihy- 
45 droxynaphthalene; resorcinol; 4-chlororesorcinol; 1 -naphthol; 1 ,5-dihydroxynaphthalene; 2, 7 -di hydroxy naphthalene; 
2-methylresorcinol; l-hydroxy-6-aminonaphthalene-3-sulfonic acid; thymol (2-isopropyl-5-methylphenol); 1,5-dihy- 
droxy-l,2,3,4-tetrahydronaphthalene; 2-chlororesorcinol; 2,3-dihydroxy-1,4-naphthoquinone; and 1 -naphthoic-sul- 
fonic acid, or combinations thereof. 

[0032] Preferred phenols and resorcinol derivatives include: 2-methyl-1 -naphthol; 1 -acetoxy-2-methylnaphthalene; 
50 1,7-dihydroxynaphthalene; resorcinol; 4-chlororesorcinol; 1 -naphthol; 1 ,5-dihydroxynaphthalene; 2, 7-di hydroxy naph- 
thalene; hydroquinone; 2-methylresorcinol; thymol (2-isopropyl-5-methylphenol); and 2,3-dihydroxy-1 ^-naphthoqui- 
none. 

[0033] nvPhenylenediamines include: m-phenylenediamine; 2-(2,4-diaminophenoxy)ethanol; N, N-bis( hydroxy e- 
thyl)-m-phenylenediamine; 2,6-diaminotoluene; N,N-bis(hydroxyethyl)-2,4-diaminophenetole; bis(2,4-diaminophe- 
55 noxy)-1 ,3-propane; 1 -hydroxy ethyl-2,4-diaminobenzene; 2-amino-4-hydroxyethylaminoanisole; 1-aminoethoxy- 
2,4-diaminobenzene; 2,4-diaminophenoxyacetic acid; 4,6-bis(2-hydroxyethoxy)-m-phenylenediamine; 2,4-diamino- 
5-methylphenetole; 2,4-diamino-5-hydroxyethoxytoluene; 2,4-dimethoxy-1,3-diaminobenzene; and 2,6-bis(hydrox- 
yethylamino) toluene, or combinations thereof. 
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[0034] Preferred m-phenylenediamines include: m-phenylenediamine; 2-(2 t 4-diaminophenoxy)ethanol; N,N-bis 
(2,4-diaminophenoxy)-1,3-propane; 1-hydroxyethyl-2,4-diaminobenzene; 2-amino-4-hydroxyethylamino anisole; 
4 t 6-bis(hydroxyethoxy)-m-phenylenediamine; 2,4-diamino-5-methylphenetole; 2,4<liamino-5-hydroxyethoxytoluene; 
2,4-dimethoxy-1 ,3-diaminobenzene; and 2,6-bis(hydroxyethylamino)toluene. 

[0035] m-Aminophenols include: m-aminophenol; 2-hydroxy-4-carbamoylmethyiaminotoluene; m-carbamoylm ethyl - 
aminophenol; 6-hydroxybenzomorpholine; 2-hydroxy-4-aminotoluene; 2-hydroxy-4-hydroxyethylaminotoluene; 
4,6-dichloro-m-aminophenol; 2-methyl-m-aminophenol; 2-chloro-6-methy I -m-aminophenol; 2-hydroxyethyloxy-5-ami- 
nophenol; 2-chloro-5-trifluoroethylaminophenol; 4-chloro-6-methyl-m-aminophenol; N-cyclopentyl-3-aminophenol; N- 
hydroxyethyl-4-methoxy-2-methyl-m-aminophenol and 5-amino-4-methoxy-2-methylphenol, or combinations thereof. 
[0036] Preferred m-aminophenols include: m-aminophenol; 6-hydroxybenzomorpholine; 2-hydroxy-4-aminotoluene; 
2-hydroxy-4-hydroxyethylaminotoluene; 4 : 6-dichloro-m-aminophenol; 2-m ethyl -m-aminophenol ; 2-chloro-6-methyl-m- 
aminophenol; 4-chloro-6-methy I -m-aminophenol; N-cyclopentyl-3-aminophenol; N-hydroxyethyl-4-methoxy-2-methyl- 
m-aminophenol and 5-amino-4-methoxy-2-methylphenol. 

[0037] Heterocyclic derivatives include: 2-dimethylamino-5-aminopyridine; 2,4,5,6-tetra-aminopyrimidine; 4,5-diami- 
no-1 -methyl-pyrazole; 1 -phenyl-3-methyl-5-pyrazolone; 6-methoxy-8-aminoquinoline; 2,6<Jihydroxy-4-methylpyrid- 
ine; 5-hydroxy-1 ,4-benzodioxan; 3,4-methylenedioxyphenol; 4-hydroxyethylamino-1 ,2-methylenedioxybenzene; 
2,6-dihydroxy-3,4-dimethylpyridine; 5-chloro-2,3-dihydroxypyridine; 3,5-diamino-2,6-dimethoxypyridine; 2-hydrox- 
yethylamino-6-methoxy-3-aminopyridine; 3,4-methylenedioxyaniline; 2,6-bis(hydroxyethyloxy)-3,5-diaminopyridine; 
4-hydroxyindole; 3-amino-5-hydroxy-2,6-dimethoxypyridine; 5 ,6-dihydroxy indole; 7-hydroxy indole; 5-hydroxy indole; 
2-bromo-4,5-methylenedioxyphenol; 6-hydroxy indole; 3-amino-2-methylamino-6-methoxypyridine; 2-amino-3-hydrox- 
ypyridine; 2,6-diaminopyridine; 5-(3,5-diamino-2-pyridyloxy)-1 ,3-dihydroxypentane; 3-(3,5-diamino-2-pyridyloxy)- 

2- hydroxypropanol and 4-hydroxy-2,5 f 6-triaminopyrimidine, or combinations thereof. 

[0038] Preferred heterocyclic derivatives include: 4 t 5-diamino-1 -methyl-pyrazole; 2-dimethylamino-5-aminopyridine; 
2,4,5,6-tetra-aminopyrimidine; 1 -phenyl -3-m ethyl -5 -pyrazolone; 3,4-methylenedioxyphenol; 4-hydroxyethylamino- 
1 ,2-methylenedioxybenzene; 2,6<Jihydroxy-3 : 4-dimethylpyridine; 5-chlorb-2,3-dihydroxypyridine; 3,5-diamino- 
2,6-dimethoxypyridine; 2-hydroxyethylamino-6-methoxy-3-aminopyridine; 3,4-methylenedioxyaniline; 4-hydroxyin- 
dole; 5,6-dihydroxyindole; 7-hydroxyindole; 5-hydroxyindole; 2-bromo-4,5-methylenedioxyphenol; 6-hydroxy indole; 

3- amino-2-methylamino-6-methoxypyridine; 2-amino-3-hydroxypyridine; 2,6-diaminopyridine; 5-(3,5<iiamino-2-pyri- 
dyloxy)-1 ,3-dihydroxypentane; 3-(3,5-diamino-2-pyridyloxy)-2-hydroxypropanol and 4-hydroxy-2,5,6-triaminopyrimi- 
dine. 

[0039] The additional dye compounds, e.g. , couplers, should be present in the hair dyeing compositions of the present 
invention in an amount of approximately 0.01 to 1 0%, by weight, preferably approximately 0. 1 to 5%, by weight, based 
on the total weight of the composition. Before mixing of the color precursos with the oxidative developer, the total 
quantity of the primary intermediate(s) and coupler(s) in the composition suitably amounts to approximately 0. 1 to 1 0%, 
by weight, and preferably, approximately 0.5 to 5% by weight, based on the total weight of the composition. 
[0040] Unless indicated otherwise, as used herein, reagent or component amounts are in % by weight (w/w), based 
on the total weight of the composition. 

[0041] In the compositions of the present invention, the couplers) is generally used in approximately equimolar 
amounts relative to the primary intermediate(s). However, it will be appreciated that the primary intermediate(s), in 
relation to the coupler(s), may be present either in increased or decreased amounts depending upon the formulation 
and the desired color, intensity or effect. In general terms, the primary intermediate(s) and coupler(s), or cosmetically 
acceptable salts thereof, will be present in amounts such that in the presence of the oxidizing developer they produce 
a tinctorially effective amount of oxidative hair dye to color a hair fiber. 

[0042] The hair dye preparations of the present invention may be formulated into cosmetic preparations such as a 
solution, cream, lotion, gel or emulsion. Also, in accordance with the invention, the compositions may represent a 
mixture of the coloring components (i.e., primary intermediate(s) and coupler(s) with other components commonly 
associated with the formulation of solutions, creams, lotions, gels or emulsions, and the like. For example, components 
such as wetting agents or emulsifying agents from the categories of anionic or non-ionic surfactants, such as sulfates 
of fatty alcohols, alkanolamides of fatty alcohols, alkyl sulfonates, alkylbenzene sulfonates, oxyethylated fatty alcohols, 
oxyethylated nonylphenols. Thickeners, such a fatty alcohols, starch, cellulose derivatives, paraffin oil and fatty acids, 
as well as hair-care substances such as lanolin derivatives, cholesterol and pantothenic acid, may also be formulated 
into the compositions of the invention. 

[0043] As an example, if formulated as a lotion, the compositions of the invention may contain organic solvents to 
assist in dissolving the dye precursors. Accordingly, the organic solvent content of the lotion may be from 0% to about 
20%, preferably, about 1 % to about 1 5%. Typically useful solvents include alcohols containing up to three carbon atoms 
such as ethanol and isopropanol, polyhydroxy alcohols such as propylene or hexylene glycol and lower alkyl ethers 
thereof, such as ethoxy ethers e.g. ethoxy diglycol. 

[0044] In addition, the hair dyeing compositions in accordance with the present invention may optionally contain 
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conventionally-used adjuvants and cosmetic additives, or mixtures thereof, to achieve the final formulations. Examples 
of such additives include, but are not limited to, antioxidants, e.g., ascorbic acid, erythorbic acid, or sodium sulfite, to 
inhibit premature oxidizing; fragrances and/or perfume oils; chelating agents; emulsifiers; coloring agents; thickeners; 
organic solvents: opacifying agents; dispersing agents; sequestering agents; hair-care substances; humectants; and 
5 anti-microbials. and others. The list of optional ingredients is not intended as limiting. Other suitable adjuvants for 
inclusion in the hair dye compositions of the invention are disclosed, for example, in Zviak, The Science of Hair Care 
(1956) and in Balsam and Sagarin, Cosmetics: Science and Technology, Vol. 2, Second Edition, (1972). 
[0045] Thickeners that may be used in the compositions of the present invention include a variety of fatty acid soaps 
and associative polymeric thickeners. The fatty acid soaps are alkali metal salts or alkanolamine salts of C 10 -C 18 fatty 
10 acids The prclerred fatty acids include oleic acid, myristic acid and lauric acid, which are generally present in the 
compositions ol the invention at about 0.5% to about 20%, preferably about 1% to about 10%. Associative thickeners 
are polymers that can thicken solutions at low concentrations. Among the associative thickeners that are useful in the 
compositions ol the present invention are acrylates copolymer (sold by Rohm and Haas under the tradename Aculyn- 
33). cctcar eth-20 acrylates/steareth-20 methacrylate copolymer (sold by Rohm and Haas under the Trade Name Ac- 
's ulyn-22) a:ryatcs/stcareth-20 itaconate copolymer and acrylates/cet eth-20 itaconate copolymer. Another class of 
associative thickeners that is useful in the compositions of the present invention include the copolymers of polyurethane 
and polyethylene glycol or polyether urethanes. One such material is sold by Rohm and Haas under the tradename 
Aculyn-44 The associative polymeric thickeners are generally present in the compositions of the invention at about 
0 1 % to about I0°o preferably, about 0.5% to about 5%. 
20 [0046] Trie oxidative coupling i.e., the development of the dye, to produce the final color product on the hair, can, 
in principle be performed wrtn atmospheric oxygen. However, chemical oxidizing agents are suitably and preferably 
used Although othc- o*idi/rtg agents can be employed, hydrogen peroxide is a preferred oxidizing compound for use 
as a developer with the primary ntormediate and coupler dye precursors of the invention. The concentration of hydrogen 
peroxide in the devcoper rviy be from about 1 % to about 1 5%, preferably, from about 3% to about 1 2%. Other suitable 
2S oxidizing agcrto nckxJc for example, urea peroxide, melamine peroxide, perborates and percarbonates such as so- 
dium perbornto or porc*rtxx\ato Tho amounts of such oxidizing agents can be routinely determined by one having 
skill in the art without rocyuif ng any inventive skill. 

[0047] Tho corrections ol the nvontion may include a typical anionic, cation ic, nonionic or amphoteric surfactant. 
The anionic surWtroK nrhxv? the variety of alky I sulfates, alkylether sulfates., alkyl sulfonates, alkyl sulfosuccinates 

30 and N-acyl sarccKruios The commonly-used anionic surfactants are sodium and ammonium lauryl sulfates, sodium 
and ammonium laureih sulfite and alpha olefin sulfonates. Anionic surfactants are generally present in the composi- 
tions of the present «iventon at about 0.1% to about 15%, preferably, about 0.5% to about 10%. 
[0048] The nor or < surfactants that can be used in the present invention include the wide variety of ethoxylated 
alcohols, nonoxynois atkanoiamides, alkyl stearates, alkyl palmitates and alkylpolyglucosides. Examples of the com- 

35 monly-used nonionic surfactants are cetyl alcohol, stearyl alcohol, oleyl alcohol; the various types of ethoxylated alkyl- 
phenols lauramidc dicthanoiamrio: lauramide monoethanolamide; isopropyl palmitate, isopropyl stearate and decyl- 
polyglucoside Nonionc surfactants are generally present in the compositions of the present invention at about 0.1% 
to about 15% prclcrab y about 0 5% to about 10%. 

[0049] The compositions n accordance with the present invention may also contain one or more quaternary ammo- 
40 nium compounds that provide hair conditioning effects. The quaternary ammonium compounds can be monomeric or 
polymeric quaternary ammonum compounds. Nonlimiting examples of such compounds include cetyltrimonium chlo- 
ride, stearyl tnmonium chfcyidc benzalkonium chloride, behentrimonium chloride and a variety of polyquaterniums. 
The quaternary ammonium compounds are generally present in the compositions of the present invention at about 
0.1% to about 10°« preicrabry about 0.5% to about 5%. 
45 [0050] Amphoteric surfactants that can be incorporated in the compositions of the present invention belong to the 
<:lass of surface actrvc chemicals that possess a positive and a negative charge in the same molecule and behave as 
a cation, an anion or both depending upon the pH of the medium and the nature of the amphoteric molecule. In 
general, the positive cfvu^o located on a nitrogen, while the negative charge is carried by a carboxyl or sulfonate 
group. There are a laiue nut i^kji ol amphoteric surfactants that are suitable for use in the present invention, including, 
50 for example, the wci krown betaines. sultaines, glycinates and propionates that may generally be represented by the 
following structural formulae shown below: 

1. Betaines: 

55 
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2. Sultaines: 



10 



15 



20 



3. Propionates: 



R 2 



R R, (CH^COO* 



R j^(CH2)nSO- 



yCH 2 CH 2 CH 3 CH 2 CH 2 COO'Na* 

R N V ♦ or R ~ NH v 

CH 2 CH 2 COO-Na Wh.COO" 



30 



35 



50 



55 



4. Glycinates: 



/CHzCHzOH CH 2 CH 2 OH 
R ~ N X ftr R— + N-(CH 2 )nCOO- 

CH 2 COONa + CH 2 COONa + 



In these formulae, R is an alkyl or alkylamide group containing from about 10 to about 20 carbon atoms a and FU 

[0 °f.!L ThS selection of the amphoteric surfactant or mixture of surfactants for use in the present comoositions and 
methods , . not critical. The surfactant may be selected from among those suggested sbaJ^^S^^ 

T P *°T t n" rf o aCtantS ^ am ° Unt ° f amphoteriC surfaclant in the compositions of the present inven- 
tion is normally from about 0.5% to about 1 5%, preferably, about 2% to about 10% 

45 1 ™H 2] D ? P T di " 9 ° n ,he final formulaled Preparation, the compositions in accordance with invention may be weaklv 

KS£2T£ , 5 T*' PH * ,hS Pfepared can range from abo^t Mo SET? 

Preferred ,s a pH range of about 8 to 1 0. Any of a wide variety of alkaline reagents can be used to adjust the pH o the 
hair coloring composit.ons. Such alkaline reagents include ammonium hydroxide, potassium or caK*n*d™i£ 
s^.umorpotass.umcarbonate. sodium phosphate, sodium -^Qu^h^^.or^«J^J2Sl. 
^2 ' am,neS - ^ camp's, ethylamine. triethylamine, ethanolamine. diethanolamine, aminomethy pro^Tm' 

ZZSZ Pr ° P w^ ?k Pfe,erred alkalinS rea9entS are ionium hydroxide, sodium LCS. and 

ethano.am.ne. With the reagents listed above, the selected pH will generally be achieved if the compositbTcontains 

££lT x e K a9en1 ' n a " am ° Unt ,r ° m abOUt ° 1% t0 about 15% ' P referabl V. a bout 0.5% to about 
bv^fln aPPl, ^ ti0n °* thS dyein9 «*"Ponente is carried out by methods familiar to those in the art. for example 

n"ai^ ?he haTtST 9 TT W ' th ° Xidant Sh ° rtly be, ° re US6 ' ° r 31 the time of a PP>Vin9 the mixture onto*! 
1 ' ^P 03 * 10 " 8 form 3 stable formulation with enough consistency and body to remain on the ha^ 

orecul^S 9 " ""Hi" 9 dUr : 9 C ° mP,e,e C0 ' 0rin9 period The P*"* "ternLiate S cou P 7 u£ oCe 
precursors, drffuse rap,d.y into the hair together whh the oxidizing agent, or developer. The dyes form within he haTr 
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fiber, and since they are large molecules, remain in the hair so that the color change is permanent. The term "permanent 0 
means the dye does not readily wash out of the hair with ordinary shampoos. At the end of coloring application (e.g., 
approximately 5 to 45 minutes, preferably, approximately 10 to 30 minutes), the composition is washed from the hair 
with an ordinary water rinse followed by a shampoo. The application temperature is in the range of about 1 5°C to 50°C. 

5 [0054] The compositions of this invention may be separately provided in a kit or packaged form ready for mixing by 
the user, either professional or consumer, to initiate the dyeing process. The kit provided in accordance with this in- 
vention comprises containers for housing the developer and the dye precursors. In the most convenient form, there 
will be two containers, one containing the primary dye intermediate and coupler, e.g., as a lotion; the other containing 
the oxidizing agent, also called the developer or developing agent. 

10 [0055] The method of the invention comprises applying the mixture to the hair to be colored and allowing it to remain 
in contact with the hair until the desired hair color has been attained, after which time the composition is removed from 
the hair as described above. 

EXAMPLES 

15 

[0056] The examples as set forth herein are meant to exemplify the various aspects of carrying out the invention 
and are not intended to limit the invention in any way. 

[0057] The following compositions are mixed with 100 g of 20 volume hydrogen peroxide. The resulting mixture is 
applied to gray hair and permitted to remain in contact with hair for 30 minutes. Thus dyed hair is then shampooed and 
20 rinsed with water and dried. 



Table 1 . 



Compositions of A, B and C 




A 


B 


C 




Composition (%) 


Composition (%) 


Composition (%) 


Cocamidopropyl betaine 


17 


17 


17 


Ethanolamine 


2 


2 


2 


Oleic Acid 


0.75 


0.75 


0.75 


Citric Acid 


0.1 


0.1 


0.1 


Ammonium hydroxide 


5.0 


5.0 


5.0 


Behentrimonium chloride 


0.5 


0.5 


0.5 


Sodium sulfite 


0.1 


0.1 


0.1 


EDTA 


0.1 


0.1 


0.1 


Erythorbic acid 


0.4 


0.4 


0.4 


4-Amino-2,6-dichlorophenol (1) 


0.89 


0.89 




4-Amino-2-chlorophenol (2) 






0.72 


3-Methy 1-1 -pheny l-2-py razolin-5-one (3) 








3-Acetamino-1 -pheny l-5-acetoxy-1 H-py razole (5) 


0.87 


1.09 


0.87 


Water 


QS 100 


QS 100 


QS 100 | 


Color 


Red 


Red Violet 


Orange Red | 



45 

Table 2. 



Compositions of D and E 




D 


E 




Composition (%) 


Composition (%) 


Cocamidopropyl betaine 


17 


17 


Ethanolamine 


2 


2 


Oleic Acid 


0.75 


0.75 


Citric Acid 


0.1 


0.1 j 


Ammonium hydroxide 


5.0 


5.0 


Behentrimonium chloride 


0.5 


0.5 


Sodium sulfite 


0.1 


0.1 | 
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Table 2. (continued) 



Compositions of D and E 




D 


E 




Composition (%) 


Composition (%) 


EDTA 


0.1 


0.1 


Erythorbic acid 


0.4 


0.4 


4-Amrnophenol 


0.55 


0.55 


4 Amino-2,6-dichlorophenol (1) 


0.89 


0. 89 


5-Ammo-2-methylphenol 2-Methylresorcinol 


0.62 


0.62 


3-MethyM -phenyl-2-pyrazolin-5-one (3) 


0.87 


0.87 


Water 


QS 100 


QS 100 


Shade 


Red plum 


Neutral dark blonde 



[00S8] The contents ol all patents, patent applications, published articles, books, reference manuals and abstracts 
r^oZ^r ,nCor P ora,ed b V re,erence * their entirety to more fully describe the state of the art to which 

S^Sx^r" 0 " 5 C . h * n9 ° S be made in ,h6 above ^ sscr ibed subject matter without departing from the scope 
and sp.nt o< the ,nvont«n « « .ntended that all subject matter contained in the above description, shown in the accom 

ZT* f^rZ T V" 0 * T G aPP6nded C ' aimS ' b6 inter P reted « descriptive and illustrative, and not in a limiting 
,hT r l^riT^ ^ T VariaU ° nS ° f the PrSSent inVenti ° n are pOSsible in M 9 ht of the above ^chings. It is 

^£2ZXZ£2r wrth,n ,he scope of the appended claims ' ,he inven,ion may be ~ 



Claims 



1. 



In a compositor, lo, me oiKtaUve coloring of hair, said composition containing a primary intermediate and a coupler 
11 C n < * mct ' CH,,y ^ccptable vehicle, wherein said primary intermediate and said coupler form an oxidative hair 

7:,^7:z c t ^z: xK>,zm9 a9ent ' ,he improvemem wherein said primary in,ermedia,e * * «• 



OH 
NH, 



OH 




(1) 



(2) 



or a cosmetically ncccp^bic salt thereof, and said coupler is at least one pyrazolone of the formulas: 
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w 





£r 



M " ' 

H,C H 2 N CH 3 C0**H 

(3) (4) (5) m 



or a cosmetically acceptable salt thereof. 

is 

2. The composition according to claim 1 , wherein the primary intermediate is the aminophenol of formula (1 ) and the 
couple^ is the pyrazolone of formula (3). 

3. The composition according to claim 1, wherein the primary intermediates is the aminophenol of formula (1) and 
20 ine coupler is the purazolone of formula (4). 

4. The composition according to claim 1 , wherein the primary intermediate is the aminophenol of formula (1 ) and the 
couple? is the pyrazolone of formula (5). 

2S s. The composition according to claim 1 , wherein the primary intermediate is the aminophenol of formula (2) and the 
couplor i& tho pyrazolone of formula (4). 

6. Tho composition according to claim 1 , wherein the primary intermediate is the aminophenol of formula (2) and the 
coupler is the pyrazolone of formula (3). 

30 

7. The composition according to claim 1 , wherein the primary intermediate is the aminophenol of formula (2) and the 
coupler is the pyrazolone of formula (5). 

8. The composition according to claim 1 , comprising a mixture of 4-aminophenol, 2,6-dichloro-4-aminophenol, 5-ami- 
3S no-2-methylphcnol and the pyrazolone of formula (3). 

9. The composition according to claim 1, wherein said primary intermediate is present at about 0.1% to about 5%, 
by weight based on the total weight of the composition. 

40 10. The composition according to claim 1 , wherein the coupler is present in an amount of about 0.1% to about 5%, by 
weight, based on the total weight of the composition. 

11. The composition according to claim 1 , further including one or more additional dye components selected from the 
group consisting ot p-phenylenediamine and cosmetically acceptable derivatives thereof; p-aminophenols and 
45 cosmetically acceptable derivatives thereof; ortho developers and cosmetically acceptable derivatives thereof; 

phenols and cosmetically acceptable derivatives thereof; resorcinols and cosmetically acceptable derivatives 
thereof: m-phenylenediamines and cosmetically acceptable derivatives thereof; m-aminophenols and cosmetically 
acceptable derivatives thereof; and heterocyclic derivatives. 

so 12. The composition according to claim 1, further including an oxidizing agent, whereby said oxidative hair dye is 
produced. 

13. The composition according to claim 1, wherein said oxidizing agent is hydrogen peroxide. 

ss 14. A method for the oxidative coloring of human hair comprising contacting the hair with a hair coloring effective 
amount of the composition according to claim 1 in the presence of an oxidizing agent and maintaining contact with 
the hair until the hair is colored. 
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15. An oxidative hair dye product produced by reacting, in a cosmetically acceptable vehicle and in the presence of 
an oxidizing agent at least one aminophenol of the formulas: 



OH 

v 




U) (2) 



or a cosmetically acceptable salt thereof, and at least one pyrazolone of the formulas: 






%r sy <y 



CHjCOlfa 

< 3 > (4) (5) 

» » » 



or a cosmetically acceptable salt thereof. 

1 6 " SundTsf 6 Pr0dUCt aCC ° rdin9 1 ° Cl3im 1 5 ' WherGin ,he PrimafV intermediate < 1 ) and the coupler comprises com- 

Inn thf dye l prod, f t accordj n9 to claim 15, wherein the primary intermediate is the aminophenol of formula (1) 
and the coupler is the pyrazolone of formula (4). 1 ' 

18 ' ISSf^r?? aCC ° rdi r 9 *° ?f im 15 ' Wher6in thS Primary inte ^ediate is the aminophenol of formula (1) 
and the coupler is the pyrazolone of formula (5). 1 ' 

19 ' US th a J r , dye , Pr0dU r aCC ° rdin9 l ° C ' aim 15 ' WhSrein the Primar y i^rmediate is the aminophenol of formula (2) 
and the coupler is the pyrazolone of formula (4). 1 ' 

2 °' Ind the cnunSr 3CC ° rdin9 * Jf" 15 ' pNmary ™ e ™**e * the aminophenol of formula (2) 

and the coupler is the pyrazolone of formula (3). y ' 

21 ' U!h IT'' dye , pr0d f acCOrdin 9 to claim 15 - »ne primary intermediate is the aminophenol of formula (2) 

and the coupler is the pyrazolone of formula (5). w 

22 ' IFSZSZT^ITT*!??^ 15 ' COm P rishl 9 a mi * ure ° f 4-aminophenol. the amhopheno. of formula 
(1 ), 5-amino-2-methylphenol and the pyrazolone of formula (3). 

23 ' ^ e n t !T ir , dye « Pr ° dUC,S aCCOrdin 9 to claim 15 ' further 'Eluding at least one adjuvant selected from the group con- 
sating of wetting agents, emulsifying agents, thickeners, organic solvents, antioxidants, chelating agente^- 
fymg agents, humectants, hair conditioning agents, preservatives and perfumes 
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(54) Hair. dyeing compositions containing 2-chloro- and 2,6-dichloro-4-aminophenol & 
phenylpyrazolones 

(57) The invention provides compositions and methods for the oxidative coloring of human hair. The compositions 
of the invention contain as a primary intermediate at least one aminophenol of the formulas: 





(2) 



CO 

< 

o 
o 
o> 

LO 



CL 
LU 



or a cosmetically acceptable salt thereof, and at least one pyrazolone coupler of the formulas: 
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C ^ CH,COl6 



(3) U) 

» * 



(5) 



and T^!!^\ aCCe T b,e the w° f Th6 ma V also one or more other primary intermediates 

ZZZ^ZZSSF*^ ,n addftion to an oxidi2in9 a9ent and oth6r components *4 USed <* 
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